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(54) REINFORCING BAR BINDING MACHINE
(57)  Afrontend of a loop of a wire fed out to a nose
(6) by a binding wire feeding mechanism (1) is pinched
by a clamp plate (28) of a binding wire clamping appa-
ratus (25) and the wire is pulled back by driving to rotate
reversely a feeding motor (13) of the binding wire feed-
ing mechanism (1). When the wire is brought into close
contact with a reinforcing bar (S) and a load of the feed-
ing motor is increased to thereby increase a drive cur-

FIG.1

rent by a constant amount, a control apparatus stops
the feeding motor. Thereafter, the binding wire clamping
apparatus (25) is rotated to twist the binding wire to bind
the reinforcing bar. Since the wire is pulled back and a
length of the wire is automatically adjusted in accord-
ance with a diameter of the reinforcing bar, a state of
finishing to bind the reinforcing bar is made to be uniform
and also an amount of consuming the wire is reduced.
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Description
Technical Field:

[0001] The present invention relates to a reinforcing
bar binding machine, and particularly relates to a rein-
forcing bar binding machine constituted to pertinently
control a length of a binding wire in accordance with a
diameter of a reinforcing bar.

Background Art:

[0002] According to areinforcing bar binding machine
of a background art for binding a reinforcing bars by
feeding a binding wire to form a binding wire loop around
the reinforcing bars and thereafter twisting the binding
wire loop to bind the reinforcing bars, the binding wire
is wound around the reinforcing bars by two or more
turns to bind and therefore, there poses a problem that
an amount of consuming the binding wire is large. Fur-
ther, since an amount of feeding the binding wire is con-
stant, when a diameter of the reinforcing bar is slender,
an amount of twisting the binding wire is increased, a
length of a twisted portion is prolonged and therefore,
when concrete is cast thereto, the binding wire is pro-
jected from a surface of concrete and a problem may be
posed in a finishing.

[0003] In order to resolve the above-described draw-
back, the applicant has already proposed a reinforcing
bar binding machine constituted such that one turn of a
binding loop is formed by a binding wire feeding mech-
anism, a front of a binding wire is held by a clamping
mechanism and thereafter, a loop diameter of the bind-
ing wire is contracted by reversely rotating a motor for
feeding the binding wire and thereafter, the binding wire
is twisted to bind. However, there are various boldness-
esin the reinforcing bar and a pertinent pull back amount
is not constant. Therefore, when the pull back amount
is constituted to control in accordance with a diameter
of the reinforcing bar, the binding can further uniformly
be finished. As pull back amount controlling means, an
amount of reversely rotating a motor for feeding the
binding wire may be adjusted by adjusting means of a
dial, a key switch or the like, however, such an manual
adjusting means is difficult to set pertinently, further, the
amount needs to be adjusted each time in accordance
with the reinforcing bar diameter, and therefore, this is
not efficient.

Disclosure of the Invention

[0004] Hence, there is posed a technical problem to
be resolved in order to achieve constant finishing re-
gardless of a diameter of a reinforcing bar by automat-
ically controlling an amount of pulling back a binding
wire in accordance with the diameter of the reinforcing
bar and it is an object of the invention to resolve the
above-described problem.
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[0005] The invention is proposed in order to achieve
the above-described object and provide a reinforcing
bar binding machine which is a reinforcing bar binding
machine for forming a loop at a surrounding of reinforc-
ing bars by feeding out a binding wire by a binding wire
feeding mechanism, clamping a front of the binding wire
by a clamping mechanism, pulling back the binding wire
by driving to rotate reversely the binding wire feeding
mechanism to wind around the reinforcing bars and
twisting the binding wire by driving to rotate the clamping
mechanism to bind the reinforcing bar,

wherein the reinforcing bar binding machine is
provided with a circuit of detecting a current for driving
a feeding motor of the binding wire feeding mechanism,
measures the current for driving the feeding motor suc-
cessively at each unit time in a step of pulling back the
binding wire and is provided with a control portion (con-
trolling means) for stopping the feeding motor when a
newest measured value is increased more than a lowest
value in the measured value by a predetermined
amount.
[0006] Further, the invention provides the reinforcing
bar binding machine provided with means for detecting
an amount of pulling back the binding wire in addition to
the above-described constitution and is provided with a
control portion (controlling means) for stopping the feed-
ing motor when an amount of pulling back the binding
wire reaches areference value in the step of pulling back
the binding wire.

Brief description of the drawings:

[0007]

Fig. 1is a side sectional view showing a mechanism
portion of a reinforcing bar binding machine accord-
ing to the invention.

Fig. 2 is a plane sectional view showing the mech-
anism portion of the reinforcing bar binding machine
according to the invention.

Fig. 3 is afront view showing the mechanism portion
of the reinforcing bar binding machine according to
the invention.

Figs. 4 (a) and 4 (b) show a binding wi re feeding-
mechanism of the reinforcing bar binding machine,
Fig. 4 (a) is a front view and Fig. 4 (b) is a side sec-
tional view.

Figs. 5 (a), 5 (b) and 5 (c) show a step of forming a
binding wire path of a reinforcing bar binding ma-
chine, Fig. 5 (a) is a plane sectional view, Fig. 5 (b)
is a front view and Fig. 5 (c) is a side sectional view.
Figs. 6 (a), 6 (b) and 6 (c) show a step of feeding a
binding wire, Fig. 6 (a) is a plane sectional view, Fig.
6 (b) is a front view and Fig. 6 (c) is a side sectional
view.

Figs. 7 (a), 7 (b) and 7 (c) show a step of grabbing
the binding wire, Fig. 7 (a) is a plane sectional view,
Fig. 7 (b) is a front view and Fig. 7 (c) is a side sec-
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tional view.

Figs. 8 (a), 8 (b) and 8 (c) show a step of pulling
back the binding wire of a binding wire twisting
mechanism, Fig. 8 (a) is a plane sectional view, Fig.
8 (b) is a front view and Fig. 8 (c) is a side sectional
view.

Figs. 9 (a), 9 (b) and 9 (c) show a step of refeeding
the binding wire, Fig. 9 (a) is a plane sectional view,
Fig. 9 (b) is a front view and Fig. 9 (c) is a side sec-
tional view.

Figs. 10 (a), 10 (b) and 10 (c) show a step of grab-
bing the binding wire, Fig. 10 (a) is a plane sectional
view, Fig. 10 (b) is a front view and Fig. 10 (c) is a
side sectional view.

Figs. 11 (a), 11 (b) and 11 (c) show a step of cutting
the binding wire, Fig. 11 (a) is a plane sectional view,
Fig. 11 (b) is a front view and Fig. 11 (c) is a side
sectional view.

Figs. 12 (a), 12 (b) and 12 (c) show a step of tight-
ening the binding wire, Fig. 12 (a) is a plane sec-
tional view, Fig. 12 (b) is a front view and Fig. 12 (c)
is a side sectional view.

Figs. 13 (a) and 13 (b) show a twisting step, Fig. 13
(a) is a front view and Fig. 13 (b) is a side sectional
view.

Figs. 14 (a), 14 (b) and 14 (c) show a state of fin-
ishing to twist, Fig. 14 (a) is a plane sectional view,
Fig. 14 (b) is a front view and Fig. 14 (c) is a side
sectional view.

Figs. 15 (a), 15 (b) and 15 (c) show a step of opening
the binding wire, Fig. 15 (a) is a plane sectional
view, Fig. 15 (b) is a front view and Fig. 15 (c) is a
side sectional view.

Fig. 16 is a block diagram of an electric circuit of a
binding wire feeding mechanism.

Fig. 17 is a flowchart of controlling the binding wire
feeding mechanism.

Fig. 18 is a graph showing a change in a current of
driving a feeding motor.

[0008] Further, in notations in the drawings, numeral
1 designates abindingwire feedingmechanism, numeral
2 designates a binding wire twisting mechanism, numer-
al 6 designates a nose, numeral 7 designates a base
plate, numerals 8, 9 designate driving gears having V-
grooves, numerals 10, 11 designate driven gears having
V-grooves, numeral 12 designates a middle gear, nu-
meral 13 designates a feeding motor, numeral 14 des-
ignates a reduction gear, numeral 15 designates a gear
holder, numeral 16 designates a long hole, numeral 17
designates a pin, numeral 18 designates a lever, numer-
al 19 designates a spring receiving seat, numeral 20
designates a compression coil spring, numeral 21 des-
ignates a twisting motor, numeral 22 designates a slid-
ing motor, numeral 24 designates a ball screw shaft, nu-
meral 25 designates a binding wire clamping apparatus,
numeral 26 designates a center clamp plate, numeral
27 designates a right front plate, numeral 28 designates
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a left front plate, numeral 29 designates a sleeve, nu-
meral 51 designates a control apparatus, numeral 52
designates a regular and reverse rotation driving circuit,
numeral 53 designates a revolution number detecting
sensor, and numeral 59 designates a current detecting
circuit.

Best Mode for Carrying Out the Invention:

[0009] A detailed description will be given of an em-
bodiment of the invention in reference to the drawings
as follows. Fig. 1 through Fig. 3 show the binding wire
feeding mechanism 1 and the binding wire twisting
mechanism 2 of the reinforcing bar binding machine,
which are included in a casing (not illustrated) having a
grip similar to a hand-held tool of a nailing machine or
the like. A wire wound around a wire reel (not illustrated)
is supplied to the nose 6 bent in a shape of a circular
ark through a binding wire guide hole 5 of a cutter block
4 provided at the nose portion 3 by the binding wire feed-
ing mechanism 1.

[0010] Figs. 4 (a) through 4 (b) show the binding wire
feeding mechanism 1, the driving gears 8, 9 having V-
grooves are arranged above the base plate 7 along a
direction of advancing a wire W (binding wire) and two
pieces of front and rear driving gears 8, 9 having V-
grooves are respectively brought in mesh with the driven
gears 10, 11 having V-grooves. The two pieces of driving
gears 8, 9 having V-grooves are brought in mesh with
the middle gear 12, power is transmitted from the feed-
ing motor (DC motor) 13 via the reduction gear 14 and
the middle gear 12 and the two pieces of driving gears
8, 9 having V-grooves are synchronizingly rotated.
[0011] The two front and rear pieces of the driven
gears 10, 11 having V-grooves are attached to the gear
holder 15 in a shape of a bell crank. A middle portion of
the gear holder 15 is formed with the long hole 16 in a
direction orthogonal to a direction of feeding the wire
and the gear holder 15 is held pivotably in the front and
rear direction and in a left and rear direction by engaging
the pin 17 provided at the base plate 7 with the long hole
16. The base plate 7 is attached with the lever 18 and
a front end portion of the lever 18 and a rear end portion
(right end portion in the drawing) of the gear holder 15
are coupled by a pin. The compression coil spring 20 is
interposed between a rear end portion of the lever 18
and the spring receiving seat 19 provided above the
base plate 7, the front end potion of the lever 18 and the
gear holder 15 are urged in a direction of the driving
gears 8, 9 having V-grooves opposed to each other and
the two pieces of driven gears 10, 11 having V-grooves
are respectively brought into elastic contact with the
driving gears 8, 9 having V-grooves.

[0012] In using the reinforcing bar binding machine,
the lever 18 is pivoted by pressing the rear end portion
of the lever 18 by the finger and the gear holder 15 is
moved rearward to thereby bring about a state of sepa-
rating two pieces of the driven gears 10, 11 having V-
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grooves from the driving gears 8, 9 having V-grooves
and a front end portion of the wire W extracted from the
wire reel is made to pass between the driving gears 8,
9 having V-grooves and the driven gears 10, 11 having
V-grooves. Further, when the lever 18 is released from
being pressed, the wire W is pinched between the V-
grooves of the driving gears 8, 9 having the V-grooves
and the driven gears 10, 11 having the V-grooves and
the driving gears 8, 9 having the V-grooves and the driv-
en gears 10, 11 having the V-grooves are brought in
mesh with each other to prepare for use.

[0013] Although when linearity of the wire is poor, in
drawing the wire by the driving gear 8 having the V-
groove and the driven gear 10 having the V-groove from
an upstream side (lower side in the drawing), the driven
gear 10 having the V-groove may be separated from the
driving gear 8 having the V-groove by being pressed in
a lateral direction, at this occasion, the gear holder 15
is pivoted by constituting a fulcrum by the pin 17 and the
driven gear 11 having the V-groove on the downstream
side stays to be brought in mesh with the driving gear 9
having the V-groove to thereby continue feeding the wire
W. Further, even when the driving gears 9 having the V-
groove and the driven gear 11 having the V-groove on
the downstream side are deviated from being brought
in mesh with each other by local irregularities of the wire
passing the driving gear 8 having the V-groove and the
driven gears 10 having the V-groove on the upstream
side, the driving gear 8 having the V-groove and the driv-
en gear 10 having the V-groove on the upstream side
are brought in mesh with each other and the wire is not
stopped from being fed.

[0014] Next, the binding wire twisting mechanism 2
will be explained. As shown by Fig. 1 and Fig. 2, the
binding wire twisting mechanism 2 includes two motors
of the twisting motor 21 and the sliding motor 22, and
the twisting motor 21 drives a final gear 23 via a reduc-
tion gear train. The ball screw shaft 24 is fit to a center
hole of the final gear 23 by a spline. A male screw is
formed at a front end portion of the ball screw shaft 24
and a front end thereof is rotatably coupled with a shaft
portion of the center clamp plate 26 constituting a por-
tion of the binding wire clamping apparatus 25. The
binding wire clamping apparatus 25 comprises the cent-
er clamp plate 26, the clamp plates 27, 28 arranged on
the left and on the right of the center clamp plate 26, the
sleeve 29 covering three sheets of the clamp plates 26,
27, 28 and a ball hold ring 30 fit to a rear end of the
sleeve 29 and a ball (not illustrated) fit to a hole of the
sleeve 29 is brought in mesh with the male screw of the
ball screw shaft 24.

[0015] When the twisting motor 21 is rotated in a reg-
ular direction, the sleeve 29 is moved rearward by rotat-
ing the ball screw shaft 24. An outer periphery of the ball
hold ring 30 is radially arranged with a rotation stopping
fin 31 and at a frontmost position constituting an initial
position, a claw (not illustrated) for stopping rotation pro-
vided at the casing is engaged with the rotation stopping
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fin 31 of the ball hold ring 30 and the binding wire clamp-
ing apparatus 25 is brought into an unrotatable state.
[0016] A middle portion of the ball screw shaft 24 is
attached with a shifter disk 32 rotatable relative to the
ball screw shaft 24. The shifter disk 32 is connected to
a ball hold ring 34 screwed to a ball screw shaft 33 of
the sliding motor 22 and the ball screw shaft 24 and the
binding wire clamping apparatus 25 of the binding wire
twisting mechanism 2 are moved in the front and rear
direction in accordance with a direction of rotating the
sliding motor 22.

[0017] The left and right clamp plates 27, 28 can be
slid to the left and to the right in parallel with each other
along a guide pin 35 provided at the center clamp plate
26 and guide pins 36, 37 provided at the clamp plates
27,28 are engaged with groove cams 38 formed atinner
peripheral faces of the sleeve 29. The groove cams 38
are formedby shapes of approaching the left and the
right clamp plates 27, 28 to each other when the sleeve
29 is moved rearward and finally, the left and right clamp
plates 27, 28 pinch the center clamp plate 26.

[0018] Next, operation of the reinforcing bar binding
machine will be explained. Fig. 1 through Fig. 3 show
an initial state, when a trigger is pulled from the state,
the twisting motor 21 is rotated in the regular direction
by a predetermined number of times and as shown by
Figs. 5 (a) through 5 (c), the sleeve 29 is moved rear-
ward and the left and right clamp plates 27, 28 are lightly
closed. A binding wire guide groove 39 for constituting
a path for feeding out the wire is formed at the clamp
plate 27 on a right side (upper side in Fig. 5 (a)) in view
from an operator. The clamp plate 28 on a left side is
formed with arecess 40 in a shape of a channel reaching
a lower end from an upper portion of an inner side face
thereof and in a successive step of feeding thewire, the
wire is introduced from a lower side of the clamp plate
28 into the recess 40.

[0019] Successively, as shown by Fig. 6 (a) through
Fig. 6 (c), the feeding motor 13 is started, the wire W
reeled out into the nose 6 via the guide groove 39 of the
clamp plate 27 on the right side by rotating the two front
and rear pairs of driving gears 8, 9 having the V-grooves
and driven gears 10, 11 having the V-grooves, is bent
in a shape of a loop along a shape of a guide groove at
an inner periphery of the nose 6 and the front end ad-
vances from an opening of a lower face of the clamp
plate 28 on the left side into the recess 40 and impinges
on a ceiling portion of the recess 40 to stop. An amount
of feeding the wire W is controlledbythe control appara-
tus. Further, notation S designates the reinforcing bar.
[0020] The twisting motor 21 is started after stopping
the feeding motor 13, as shown by Fig. 7 (a) through
Fig. 7 (c), the sleeve 29 is moved further rearward and
the clamp plate 28 on the left side is brought into press
contact with the center clamp plate 26 to pinch the front
end portion of the wire W. Successively, as shown by
Fig. 8 (a) through Fig. 8 (c), the feeding motor 13 is driv-
en to rotate reversely to pull back the wire W and a
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length of the loop is adjusted in accordance with a di-
ameter of the reinforcing bar.

[0021] Fig. 16 is a block diagram of an electric circuit
of the binding wire feeding mechanism 1 and the control
apparatus 51 drives the feeding motor 13 via the regular
and reverse rotation driving circuit 52. A rotation pulse
of the feeding motor 13 outputted by the revolution
number detecting sensor 53 and a value of a current for
driving the motor outputted by the current detecting cir-
cuit 59 are inputted to the control apparatus 51 and the
control apparatus 51 controls the feeding motor 13
based on time, the motor revolution number and the mo-
tor driving current value.

[0022] Fig. 17 shows control steps from starting the
binding wire feeding mechanism 1 to a step of pulling
back the wire and when the feeding motor 13 is started
by making a trigger switch ON (S1), at the same time,
atimer 51a of the control apparatus 51 starts measuring
a time of driving the feeding motor 13 to measure an
amount of feeding the wire (calculated from the revolu-
tion number of the feeding motor 13)(S2).

[0023] When a measured time T1 is less than a wire
feeding reference time T1ggF and a wire feeding amount
R1 is less than a reference feeding amount R1ggg, in a
loop of S3 and S4, the feeding motor 13 is continued to
drive to rotate regularly, when the wire feeding amount
R1 reaches the reference feeding amount R1ggr, the
feeding motor 13 is stopped, counting of time is stopped
and measurement of the wire feeding amount is stopped
to reset (S5). When a failure in feeding is brought about
by some cause and the measured time T1 reaches the
wire feeding reference time T1rgg before the wire feed-
ing amount R1 reaches the reference feeding amount
R1rer, the operation proceeds from S3 to S11 to stop
the feeding motor 13.

[0024] When the wire is normally fed, after stopping
the feeding motor, the feeding motor is driven to rotate
reversely to proceeds to a step of pulling back the wire.
At this occasion, measurement of the driving time and
an amount of pulling back the wire is started, drive cur-
rentis measured at each unit time to store and a newest
current value |, and a lowest value | g of the current val-
ue are compared to monitor a change in the current (S6).
When a measured time T2 is less than a reference time
T2rer of pulling back the wire (incidentally,
T2grer<T1Rrer) and a pullback amount R2 is less than a
reference pullback amount R2gge (incidentally,
R2ger<R1ger) andanincreasebyapredetermined
amount Al is not observed in the drive current |, the feed-
ing motor 13 is continued to drive to rotate reversely by
a loop of S7— S8—-89.

[0025] Fig. 18 shows a change in the current of driving
the feeding motor 13, a peak current is made to flow in
starting to rotate reversely, the drive current is reduced
in accordance with an increase in the revolution number
thereafter and at this occasion, the lowest current value
I o is successively updated. Further, when the wire is
wound around the reinforcing bar by pulling back the
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wire, a rotational load is increased and the change in
the drive current | is changed from reduction to increase.
Further, a dotted line indicates a change in the drive cur-
rent when diameter of the wire is bold and when the wire
is bold, a resistance of pulling back the wire is large and
therefore, the lowest current value I o at a point of
changing from reduction to increase is increased. Fur-
ther, when the newest measured current value [; is in-
creased from the lowest current value | q by the prede-
termined amount Al, the operation proceeds from S9 to
S10, the feeding motor 13 is stopped to thereby finish
the step of pulling back the wire (S10) to proceed to a
successive step of twisting the wire.

[0026] Further, in the step of feeding out the wire be-
fore the step of pulling back the wire, when a failure in
a feeding the wire is brought about or the wire impinges
on other hazard and the front end of the wire is not in-
troduced into between the clamp plate 28 and the center
clamp plate 26 and the wire cannot be clamped, the pull-
ing back resistance is not increased and also the drive
current | is not increased and when the pulling back
amount R2 reaches the reference pulling back amount
R2ggf, the operation proceeds such that S8—811 and
stops the feeding motor 13. Further, also when the
measured time T2 reaches the wire pulling back refer-
ence time T2grgr, the operation proceeds such that
S7—-S11 and stops the feeding motor 13. Here,
R2rer<R1ger and T2ger<T1ger and therefore, there is
not brought about a situation in which the feeding motor
is stopped before the front end of the pulled-back wire
passes the driving gears 8, 9 having the V-grooves and
the driven gears 10, 11 having the V-grooves of the bind-
ing wire feeding mechanism 1 and the wire must be re-
set to between the driving gears 8, 9 having the V-
grooves and the driven gears 10, 11 having the V-
grooves. Further, although according to the embodi-
ment, two sets of the feeding mechanisms combined
with the driving gears having the V-grooves and the driv-
en gears having the V-grooves are provided, one set
thereof will do.

[0027] Successive to the step of pulling back the wire
shown in Fig . 8 (a) through Fig. 8 (c), as shown by Fig.
9 (a) through Fig. 9 (c), the wire W is fed out by a pre-
determined length by driving to rotate the feeding motor
13 regularly. The step is for making an amount of pro-
jecting of a knot portion uniform by constituting a margin
of twisting the wire W by a constant length regardless
of a boldness of the reinforcing bar.

[0028] Further, as shown by Fig. 10 (a) through Fig.
10 (c), the sleeve 29 is moved further rearward, the wire
W is solidly pinched by the left and right clamp plates
27, 28 and the center clamp plate 26, as shown by Fig.
11 (a) through Fig. 11 (c), the sliding motor 22 is driven
to rotate regularly and the ball screw shaft 24 and the
binding wire clamping apparatus 25 are moved rear-
ward. By moving the binding wire clamping apparatus
25 in parallel with the binding wire guide hole 5 of the
cutter block 4, the wire W is sheared at a position of
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faces of the guide hole 39 of the left clamp plate 27 and
the binding wire guide hole 5 sliding relative to each oth-
er.

[0029] Further, as shown by Fig. 12 (a) through 12 (c),
when the binding wire clamping apparatus 25 is moved
further rearward to exert a tension to the wire W and
when the drive current reaches a predetermined upper
limit value by increasing the load of driving the sliding
motor 22, the sliding motor 22 is stopped. Further, in the
step of tightening the wire, the binding wire clamping ap-
paratus 25 may be moved rearward after intersecting
the wire W by previously rotating the binding wire clamp-
ing apparatus 25 by a half rotation.

[0030] Next, the twisting motor 21 is driven to rotate
regularly, the rotation stopping fin 31 of the ball hold ring
30 moved rearward from the initial position is detached
from the rotation stopping claw of the casing and there-
fore, as shown by Fig. 13 (a) through 13 (c), the binding
wire clamping apparatus 25 is rotated. At the same time,
the ball screw shaft 24 and the binding wire clamping
apparatus 25 are moved forward by driving to rotate the
sliding motor 22 reversely and the binding wire clamping
apparatus 25 twists the wire W while approaching the
reinforcing bar S.

[0031] Further, when the binding wire clamping appa-
ratus 25 is moved forward by a predetermined distance
as shown by Fig. 14 (a) through 14 (c), or when the drive
current reaches the predetermined upper limit value by
increasing the load for driving the twisting motor 21 in
finishing to twist the wire, the twisting motor 21 and the
sliding motor 22 are stopped to drive. Successively, as
shown by Fig. 15 (a) through Fig. 15 (c), the twisting
motor 21 is rotated reversely, the left and the right clamp
plates 27, 28 are opened by moving the sleeve 29 for-
ward, the bound wire W is released and thereafter, the
binding wire clamping apparatus 25 is returned to the
initial position by controlling the twisting motor 21 and
the sliding motor 22 to thereby finish the binding opera-
tion of 1 cycle.

[0032] Further, the invention is not limited to the
above-described embodiment but can variously be
modified within the technical range of the invention and
the invention naturally covers the modifications.

[0033] The application is based on Japanese Patent
Application (JP-2002-067449) filed on March 12, 2002
and content thereof is incorporated here by reference.

Industrial Applicability:

[0034] As has been explained above, the reinforcing
bar binding machine of the invention is constituted such
that in the step of pulling back the binding wire, the load
for driving the feeding motor is monitored and the feed-
ing motor is stopped by detecting the increase in the cur-
rent of driving the motor when the binding wire is brought
into close contact with the reinforcing bar and therefore,
the length of the binding wire is automatically adjusted
in accordance with the diameter of the reinforcing bar to
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thereby make the state of finishing to bind the binding
wire uniform and also an amount of consuming the bind-
ing wire is reduced.

[0035] Further, by providing the control means for
stopping the feeding motor when the amount of pulling
back the wire reaches the reference value in the step of
pulling back the wire, when the wire is pulled back in the
state in which the front end of the binding is not clamped
by the failure in feeding the binding wire, the binding wire
is prevented from passing the binding wire feeding
mechanism and time and labor of binding again the
binding wire can be saved.

Claims
1. A reinforcing bar binding machine comprising:

a binding wire feeding mechanism, including a
feeding motor for feeding out a binding wire, for
feeding the binding wire to form a loop around
reinforcing bars;

a clamping mechanism for clamping a front end
of the binding wire;

a current detecting circuit for measuring a value
of a current for driving the feeding motor; and
a control portion for controlling the feeding mo-
tor;

wherein the binding wire feeding mechanism
is driven and reversely rotated for pulling back the
binding wire and for winding the binding wire around
the reinforcing bars, and the clamping mechanism
is driven and rotated for twisting the binding wire
and for binding the reinforcing bar,

wherein the current detecting circuit meas-
ures the value of the current for driving the feeding
motor successively at each unit time in a step of
pulling back the binding wire; and

wherein the control portion stops the feeding
motor when a newest value of the drive current is
increased by a predetermined amount from a lowest
value of the drive current measured in the step of
pulling back the binding wire.

2. The reinforcing bar binding machine according to
Claim 1, further comprising:

a pulling back amount detecting portion for de-
tecting an amount of pulling back the binding
wire,

wherein the feeding motor is stopped when a
pulling back amount reaches a reference value, in
the step of pulling back the binding wire.

3. The reinforcing bar binding machine according to
Claim 1, further comprising:
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a revolution number detecting sensor for de-
tecting a revolution number of the feeding mo-
tor; and

a timer for starting to measure a drive time, si-
multaneously with starting the feeding motor,

wherein an amount of feeding the binding wire
is measured by the revolution number of the feeding
motor detected by the revolution number detecting
sensor and the drive time measured by the timer, in
the step of pulling back the binding wire.

The reinforcing bar binding machine according to
Claim 3, wherein the feeding motor is stopped when
the time for driving the feeding motor reaches a ref-
erence time of feeding the binding wire, in the step
of pulling back the binding wire.

The reinforcing bar binding machine according to
Claim 3, wherein the feeding motor is stopped when
the amount of feeding the binding wire reaches a
reference feeding amount, in a step of feeding the
binding wire.

The reinforcing bar binding machine according to
Claim 1, further comprising:

a revolution number detecting sensor for de-
tecting a revolution number of the feeding mo-
tor; and

a timer for starting to measure a drive time, si-
multaneously with starting the feeding motor;

wherein an amount of pulling back the binding
wire is measured by the revolution number of the
feeding motor detected by the revolution number
detecting sensor and the drive time measured by
the timer, in the step of pulling back the binding wire.

The reinforcing bar binding machine according to
Claim 6, wherein the feeding motor is stopped when
the time of driving the feeding motor reaches a ref-
erence time of pulling back the binding wire, in the
step of pulling back the binding wire.

The reinforcing bar binding machine according to
Claim 6, wherein the feeding motor is stopped when
an amount of pulling back the binding wire reaches
a reference pulling back amount, in the step of pull-
ing back the binding wire.

The reinforcing bar binding machine according to
Claim 1, wherein a predetermined length of the
binding wire is fed out by driving the feeding motor,
after the step of pulling back the binding wire.

The reinforcing bar binding machine according to
Claim 1, wherein a reference time of pulling back
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the binding wire is shorter than a reference time of
feeding the binding wire, and a reference pulling
back amount of the binding wire is smaller than a
reference feeding amount of the binding wire.
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